1 × 104 cells from the in vitro cultures are stimulated with 200 /zg/ml (T,G)-A--L in the presence of 1 × 108 irradiated spleen cells in 0.2 ml of culture media. 48 h later, after a 16-h pulse with 2/~Ci of tritiated thymidine, the cells were harvested using an automated harvester. Incorporation of tritiated thymidine was measured by standard scintillation counting. Results are expressed as the mean of triplicate cultures; the standard deviation of each mean was < 10%. Table I , 1 mo after the initiation of culture, line 2 recognized (T,G)-A--L in association with antigen-presenting cells from high responder B6 and (B6A)F1 mice, but could not recognize (T,G)-A--L in association with antigen-presenting cells derived from spleens of low responder strain A mice. These results are consistent with the observations reported by others (5) (6) (7) . However, when the proliferative response to (T,G)-A--L of line 2 was assayed >5 mo after the initiation of culture on the same panel of antigen-presenting cells, we could demonstrate that (T,G)-A--L was effectively presented by antigen-presenting cells of low responder strain A mice. The recognition 
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Cells from Low Responder Strain A Mice Can Present (T,G)-A--L to (Low Responder × High Responder)F1 T Cells. (T,G)-A--L-reactive T cells (line 2) from (low responder
×
Antigen Presentation by Cells from Low Responder Mice
Cell lines or clones of antigen in the presence of strain A antigen-presenting cells was as efficient as the recognition of antigen in the presence of syngeneic (B6A)F1 antigen-presenting cells. Also illustrated by these data is the fact that high responder antigen-presenting cells (B6) had a markedly decreased ability to present (T,G)-A--L to line 2 T cells at this time. The reason for this time-dependent decrease in the frequency of cells responding to antigen presentation by high responder B6 cells is not clear. Table II , (T,G)-A--L-pulsed spleen cells from low responder strain A as well as from high responder strain B6 or (B6A)F1 mice could effectively stimulate line 2, which had been maintained for >14 mo in culture. Cells pulsed with an unrelated antigen, KLH, did not support the proliferation of this long-term line. As control, the reactivities of clone 23.2, which was derived from line 2 at ~2 mo of culture and is restricted to recognition of antigen in the context of I-A b antigen-presenting cells (10) , can recognize pulsed antigen-presenting cells from strain B6 as well as from (B6A)Fa mice, but cannot recognize the pulsed antigen-presenting cells from strain A mice (Table II) . Thus, the possibility of carry-over of free antigen in the antigen-pulsed cell populations or the release of carry-over antigen in culture is unlikely to be due to the inability of the pulsed strain A spleen cells to stimulate clone 2a.2. Antigen-pulsed strain A spleen cells were ineffective in stimulating clone 2a.2 even in the presence of unpulsed irradiated B6 or (B6A)FI spleen cells (data not presented). These data suggest that antigen presentation by residual antigen-presenting cells contained in the responding T cell populations is not a likely explanation of the results presented in this paper. Table I , most of the clones isolated from line 2 recognized (T,G)-A--L in association with A and (B6A)Fa antigenpresenting cells and not in association with B6 antigen-presenting cells. These results suggest that there is an effective presentation of (T,G)-A--L in association with I-A k antigen-presenting determinants on low responder strain A antigen-presenting cells.
Spleen Cells from Low Responder Strain A Mice Pulsed with (T,G)-A--L Can Present Antigen to (T,G)-A--L-reactive T Cells.
Clones of (T,G)-A--L-reactive T Cells Can Recognize Antigen in Association with Antigenpresenting Determinants of Low Responder Strain A Antigen-presenting Cells. To prove that
One of the possible reasons that line 2 can recognize antigen presented by antigenpresenting cells of low responder mice after such long-term culture might be that the culture conditions have in some way preferentially supported the growth and expansion of antigen-reactive clones having receptors with low affintiy for (T,G)-A--L. Such clones might either be relatively rare in vivo or would not be triggered because of the presence of high affinity clones, which would efficiently remove the antigen. Alternatively, such clones might have recognized nonimmunodominant epitopes of (T,G)-A--L and, as mentioned above, might have been supported through growth and expansion by unknown mechanisms. To test the first possibility and to see whether clones presented (T,G)-A--L by low responder antigen-presenting ceils have receptors with low affinity for (T,G)-A--L, antigen dose-response curves of clone F-11 (restricted by A~A~) and clone 2a.2 (restricted by A~A~ were compared. Clone F. 11 and clone 2a.2 were stimulated with various concentrations of (T,G)-A--L in the presence of antigen-presenting cells from (B6A)F1 mice. As shown in Table III , the response to antigen at all concentrations tested by these two clones are almost identical. Although the number of clones tested is limited, these results suggest that clones that recognize TAeLE IV
Dose-Response Studies of (T,G)-A--L-reactive Clones
Genetic Mapping of Low Responder Antigen-presenting Determinants
Antigen-presenting H-2 haplotype* cells
Clone A.12 was derived from line 2 in Table I Table IV 
Genetic Mapping of Antigen-presenting Determinants on Low Responder Strain A Mice. That the antigen-presenting determinants on low responder strain A antigen-presenting cells that present (T,G)-A--L to line 2 are controlled by the I-A subregion of the H-2 complex is demonstrated by data contained in
Inability of Low Responder Strain A Antigen-presenting Cells to Present Antigen to Fresh Immune (T,G)-A--L-reactive T Cells Is Not Due to Suppressor Cells. One of the possible
reasons for the inability of strain A antigen-presenting cells to present antigen to T cells from (B6A)F1 mice immunized with (T,G)-A--L might be the existence of suppressor cells that somehow prevent recognition or proliferation after recognition of antigen, in association with strain A antigen-presenting cells. To explore this possibility, fresh (T,G)-A--L immune lymph node cells were prepared from (B6A)Fx mice immunized with (T,G)-A--L and passed through Sephadex G-10 columns as described (12) . Various numbers of such adherent cell-depleted fresh (T,G)-A--L immune ceils were mixed with (T,G)-A--L-reactive T cells from line 2, which had been in culture for 14 mo. These cells were co-cultured in the presence of optimal amounts of (T,G)-A--L in the presence of antigen-presenting ceils from strain A, B6 or (B6A)F1 mice. The data presented in Table V suggest that within the limit of cell numbers tested, 
Adherent Cell-depleted Lymph Node Cells from (T,G)-A--L-primed (B6A)F1 Mice Do Not Suppress the Recognition of (T,G)-A--L Long-Term-Cultured (T,G)-A--L-reactive T cells from (B6A)Ft Mice that Recognize (T,G)-A--L in Association with Strain A Antigen-presenting Cells
[3H]TdR uptake (cpm) Table III would provisionally exclude this as being the explanation for the emergence of at least one of the clones that we have identified. These data suggest that the recognition of (T,G)-A--L by clone F. 11, which is restricted in recognition by low responder I-AU-presenting determinants, recognizes (T,G)-A--L, as well as does clone 2a.a, which is restricted by the I-A b high responder I-A product. That such clones exist has been shown by the data in this paper. The reason they do not dominate or cannot be recognized in vivo is not clear. T cells from (high responder X low responder)F1 mice taken directly from immunized animals could not recognize (T,G)-A--L in association with antigen-presenting cells of low responder mice, as has been shown by others (5-7). One of the possible explanations for the inability of fresh (high responder × low responder)F1 (T,G)-A--L-immune T cells to recognize antigen in association with low responder antigen-presenting cells is that there exist suppressor cells in such immunized cell populations that do not allow proliferative responses of F1 T ceils to antigen in association with low responder antigen-presenting cells. Indeed, suppressor cells and factors derived from such ceils have been demonstrated to exist in nonresponder mice after immunization in several Ir gene-controlled systems (15, 16) . However, the data in Table V would suggest that we have not been able to demonstrate suppressor cell activity from freshly immune F1 lymph node cells, which will suppress the proliferation of long-term lines of (T,G)-A--L-immune T cells that can recognize antigen associated with low responder strain A antigen-presenting cells. Earlier data using not only (T,G)-A--L, but other Ir genecontrolled systems, suggested that simply altering the route of immunization would allow effective antigen recognition (17) . The results presented in this report do, however, suggest that effective antigen recognition of (T,G)-A--L in strain A mice does not reside in the inability of antigen-presenting cells to exhibit antigen in the appropriate association with I-A k antigen-presenting determinants. Thus, although it is not clear from these studies where the defect resulting in low responder status resides, these data clearly demonstrate that low responder I region restriction determinants can effectively restrict the recognition of (T,G)-A--L by immune T cells. The antigen-presenting determinant(s) that allowed recognition of (T,G)-A--L by such T cell clones was controlled by the I-A subregion of the major histocompatibility complex. These results suggest that there is no functional defect in the ability of low responder Ir gene products (I-A antigens) to associate with (T,G)-A--L for effective recognition by T cells. Although these results might tentatively be interpreted to suggest that Ir gene-controlled low responsiveness is due to the inability of the T cell to recognize the association between (T,G)-A--L and low responder I-A gene products, it is similarly possible that there might be a defect in the functional capabilities of low responder antigen-presenting cells to effectively process (T,G)-A--L into immunodominant epitopes.
